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CLINICAL ASPECTS OF COCCIDIOILONYCOSIS!

[Following is a translation of an article by
K, Klutsch, N, Hummer, H, Braun and A. Heid-
land, from the clinic of the liedical Univer-
sity, Wurzburg (Director: Professor Dr. E.
Vollheim), in the German-language journal
Deutsche Medizinische Wochenschrift 90:1489-~
1501, August 27, 1965, pp 1498-1501. ]

In June, 1964 there appeared in a German professionzl
journal for lung therapeutics an article entitled "Coccidio-
idomycosis in Germany?', in which in view of trans-Atlantic
travel attention was called to the possibility of such an
infection in Germany.2l At that time there were already in
our clinic two patients waith a coccidiocidomycosis which as
a clinical picture hitherto unknown to us provided a diag-
nostic and therapeutic problem about which the following
should be related.

Casuistics

Case 1: A 38-year old mycologist fallen ill on Feb-
ruary 1, 1964 with febrile difficulty in breathing, and pains
in the head and limbs. At home under the assumption of a
virus infection, it was first treated with penicillin then
with tetracycline. After a transitory cessation of fever on
Feburary 13, 1964, a pulmonary recurrence of fever with acute
symptoms set in which was suspiciously diagnosed as a pro-
tracted viral pneumonia and led to hospitalization.

The admittance finding on February 20, 1964 was tenp-
erature elevated to 37.8° axillary, tachycardia at i00/wmin,
marked dyspnea and tachypnea as well as irritative cough

1 0On the 65th birthday of Professor Dr. E. Wollheim.
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with expectoration of a whitish foamy sputum. Bronchovesi-
cular respiration was found by auscultation over Loth middle-
upper fields with sporadic consonating rales. The blood
picture showed lcucocytosis c¢f 10,800 with displzcerent to
the left corresponaing to £ rod nuclei, 87 segment nuclei,
2% eosinonhils, 20% lympnccytes, <5 monoeyies, sefiilaiatica
speed at 78/112 mm, Tihe caest Zerays suowed on Fosrunrs Lo,
1954 confluent pneumnonic iafiitrations in the left middle-
upper field and right lover ficld wita pleurcl clinnges ia
the right diaphragm and enlar;eaent of t..e Lilts glane (Fig-
ure 1)*, Since the paticnt was mycologzically cexposed four
weeks before the start of his disease on January 2, 1564, in
differentiating a hyphomycetes culture in the skin lesion

of a U,.S,-soldier zs Coccidig;des immites, & fungus pneumonia
was presumed in hin as well,S2

The sputum in microscopic examination on February 23,
154 sliowed fungi of the tyne of Coccidioides imuaites, waose
cemonstrotion was successful ia beerwort nutrient medium and
also in guinea pig innoculation experiments (Institute for
Hygiene and llicrobioclogy at the University of Wurzburg, Di-
rector: Professor Dr. C. Sonnenschein),

The skin reaction to coccidioides gave a twofold posi-
tive on February 26, 1964, a complenent fixation titer 1:32
oi coccidioidomycocis was found in the serum (Walter Reed
Army Medical Center). x

From the start the pacient showed as the most severe
general symptoms with remarlkable numbness, increasing tachy-
cardia, considerable dyspnea and tachnypnea, so that initial-
ly the question of a dissemination was discussed. Despite
cessation of fever on the eighth day of treatment the pleuro-
pncumonic finding remained unchangad for four weeks with in-
creasing weight loss, persistent coughing and continuous ex-
pectoration oi coccidioides immites, the condition became so
much worse that the question of amphotericin-?-therapy was
frequently raised. In the blood picture on February 24,

1964 a fleeting eosinophilia occurred to an 8% maximum., The
couplement fixation test on March 5, 1965 remained constant
2t a titer of 1:32 coccidioidomycocis. The pulmonary find-
ings subsequently slowly regressed without specific therapy
within another four weeks under normalization of the blood
picture and sedimentation rate of the blood corpuscles., The
final chest X-ray examination on July 1, 1964 gave pleural
deposits over the left middle field and pleural adhesions

in the right diaphragm (Figure 2). In a control examination
on Docember 17, 1964, Coccidioides immites was still demon-
strable in the sputum of the patient. The X-ray control then

* rigures not included in this report.]
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still gave streaked pleural deposits over the left middle
ficld and a diaphragmatic point right pericardically.

Case 2: A 28-year old scientific colliborator of th:
mycologist became sick at about the same time with febhrile
mylagin in the region of the right thoracic itwscu.aiulc,

The chest X-ray by a lung specizlist on Fekruzry ., 1uou.
gave an atypical pneumonia in the right micdic ficlcd waich
was at first taken to be tuberculosis and led to hospitul.-
zation,

On admittance on February 2, 1964 there was fever of
38.2° auxillary, tachycardia of 90/min, irritative cough with
expectoration of a whitish foamy sputum, urticarial exanthema
on the trunk, which was interpreted as the result of an un-
related chloramphenicol (chloromycetin) treatment. Bron-
chovesicular respiration was found by auscultation especizally
over the right middle-upper field. The blood picture shovwca
leucocytosis of 10,400 vwith displacement to the left corres-—
ponding to 7% rod nuclei, 75% segment nuclei, 2% eosinophils,
15% lymphocytes, 1% monocytes, sedimentation speed at 43/77
mm. Our first X-ray picture of the chest of February 2, 1964
indicated not sharply delimited infiltration in the lateral
segment of the right middle field as well as a less intense,
likewise not sharply delimited shading in theright lower field
and left pericardially with enlargement of the hilus glands
bilaterally (Figure 3). v

The patient assisted in the aforexentioned differen-
tiation experiment of the hyphomycetis culture on January 2,
1964, therefore an infection with coccidioides immites could
likewise be assumed.

Tubercle bacteria were never found in the sputum, how-
ever, on February 22, 1964, fungi of the type coccidioides
immites were demonstrated microscopically and culturally
(Institute for Hygieme and Microbiology of the University of
Wurzburg, Director: Professor Dr. C. Sonnenschein).

The intracutaneous coccidioidin-test on February 26,
1964 gave a three~fold positive, the complement binding re-
action gave a titer of 1:8 coccidioidomycocis (Walter Reed
Army Medical Center),

This patient showed a relatively bland disecase course
with good general condition and prompt recovery from fever
on the third day of treatment. The blood picture on February
21 showed a transient eosinophilia to a 17% maximum. An
eryther.a-nodosum similar to exanthema occurred on March 1 on
the hands and armpits which disappeared again after four days
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wvithout further therapy. Thc comvnlement fixation test remain-
od constant in furt.er checks. The pulmonary infiltrates
arogressively regressed by themselves with intermittent hilus
swelling bilaterally under symptonatic therapy w'thin six
veeks with asormalization of the blood picture anc blood cor-
puscle sedimentation rate. Our final chest X-ray examinat-ox
on March 9, gave a cherry-sized thin-valled cavity in the
right middle field. 1In a checkup on December 21 no more fun-
gi were demonstrable in the sputum. The chest X-ray checliugos
still showed a cherry-sized residual shadow in the right mid-
dle field, a cavity was no longer demonstrable (Figure 4).

Discussion
Cause, Cccurrence and Course

Coccidioidomycocis, also .:nown as Valley- or Saa Joa-~
quin fever, is a mycosis produced by the fungus coccidioidcs
irmites in the southvestern U.S,A.8,33 The norbicity amounts
to nore than 35,000 cases per year; the morbidity among the
local population fluctuates between 8 - 25% yearly.31 The
endemic occurrence is observed in southern California, south-
ern Nevada, Arizona, west Texas and New Mexico, disease cases
also having been reported in South America and Italy.16,19,34

Transmission occurs through dust contact with the fun-
gus sprcad chiefly by sheep, dogs and rodents,® The litera-
ture especially refers to the frequcncy of a laboratory in-
fection through working with dry culture material,l

The primary infection results, aside from isolated
cases of a primary cutaneous coccidioidomycocis,11'12v13,36»37
as a rule, through dust inhalation of cellular sporangia,24
which multiply in the organism through endosporulation grow-
ing on artiiicial nutrient media forming hyphae and mycelia.

The primary pulmonary disease¢ form is benign, in many
cases runs sub-clinicaily and is then only demonstrable by a
positive skin test to intradermal injection of Coccidioides,30
Frequently, however, an influenza-~type disease exists with
exhaustion, slight fever, weight loss, chest pain and a nu-
cous, purulent, partially blood-stained sputum. In one-~third
of the cases lung infiltrations of confluent or nodular types
with hilus enlargement occur in the primary stage and cavi-
ties can already develop carly on.3,39,41 1In 3% of the cases,
several days after the waning of the febrile period tihere oc-
cur allergic symptoms in the form of an erythemanodosum or
erythema multiformans, whose benifn erythemateous nodules core
often indistinguishable from a disseminaced coccidioidal sxin
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granulomas.l4

Dissemination occurs by endogecnous reinfection?d vhich
usually manifests itself shortly after the primery infec-~
tion; occasionally, however, it is only obvious after sev-
eral years and can affect all organs except the gastro-in-
testinal tract.9

The progressive granulomatous form appears clinicalil:y
as intermittent fever, persistent cough, marked weighc loss
and continuous abnormal pulmonary charnges in increasing co..=
plement fixation titer.4 1In 0.2% of the cases in the latter
stages there develop the dreaded coccidioidoaycona, wiaicn
can, in turn, fuse through cavity formation and show_a proz-
ressive course spreading in skin, bone and meningcs. Re-
gional lymphadenites and osteitis can lead to chronic fistu-
lar abscesses onthe [German can mean any of these tour: nccl
taroat, cervix, isthmus], mediastium and extremities. lieta-
static abscesses have been described in liver, spleen, kid-
neys and adrenals, gonads and brain, The puliionary consoli-
dification can lead to abscess formation and empyema, o nyo-
carditis or gericarditis and an acute or chronic meningitis
can develop.33

Diagnosis and Therapy

The intracutaneous coccidioidin reaction (coccidioi-
din 1:100, Cutter Laboratories) was used for diagnosis,
wherein occasionalli cross reaction with histoplasmins and
vice versa occur.7,23,26,27,28 For positive skin reactions
the serologic complement binding reaction should be carried
out, which is suspected at a titer of 1:8, if a still high-
er titer of histoplasmosis is not fcund simultaneously. Ser-
ially increasing titers conclusively indicate progression of
the disease.

The diagnosis is confirmed by the microscopic demon-
stration of the germ in sputum, better yet by cultural demon-
stration of the germ in Sabouraud's agar or beerwort-nutrient
medium and most Seliably by innoculation experiments in mice
or guinea pigs.l

The treatment of primary pulmonary coccidioidomycocis
is purely symptomatic, even when cavity formation has set in.
It extends first of all to careful and repeated X-ray and
serologic surveyance of the patient. If isolated cavities
remain longer than six months their resection should be com-
menced.1l7,2l Resection is advised especially in recurrin;
hemoptysis (60% of patients), cavities of more than 2 cm
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dl&”L~Ll suopleural Zcenlization witll doofer o" ooranourse
in ae plcural cavity (&) oi paticnis with caviily re.nzats),
«s5 well as in sccondary infections vith ancvi-iugccerin. thov-—
apy rcsistance, 29,40 1y solitary rcmnant foci, i,c., covi-

tics and coccidioidonycomn .,
znd serolozic survey:nce of

over two years, 1he local spreacing of oa atzezsain. ¢oo
aioidomycoma, the peripheral e:xteacion znd crancpleur..l rul
ture of cavities as well as the oansct orf recurrinyg caviti

and post-cperative bronchcileurzl

t h v"

are deacnstravle then the Y-riy

. 3 -~ . - L L e R
aticnt siculd e orte. Lo
c

fistulaeb,23,89 cin e

kept under control with delinite surgical znd acntibiotic

treatment.

For drug treatment of progressive granulomatous coc-
cidioidonycocis Amphotericin-E is suggested, VWinn42 recom-
mends Amphotericin-B-theripy:

1. 1In persistent fever, e
L.entation rate witlh se
and hilus adenophatny,

2. In instable serology,

leve
vere

i.e.,

fixation titer above 1:6%,
inccmplete complement fixaticn,

ted blcod corzuscle codi-

mulnonary complicaiicis

ircrease in cc:;lCuent
persistent precipitatic

3. In disseminated pulmonary foci, i.e., coccidioides
immites invasion of other organs,

4, In weak or negative skin reaction to coccidioidin,

5. 1In relatively dark skinned races,

6. As antibiotic protection ia surgical intervention,
thus in pulmonary cavity resection or dancged luag
region, removal of infected bones, zonads, lymph
nodes, abscesses and sinus tracts. Further, ia
combination with high-frequency coagulation of gran-
wiomatous skin lesions and super-infected absceassco.

7. In certain situntions of metabolism as pregnancy

and diabetes mellit

Prognosis

us.

The prognosis of primary pulncnary cozcidioidcuycocis

is always jood coasidering

In the majority of cases

its teadency for spoatancous cure,

the infoctioa goes away asfter nusse
ing througs the benign prinary stazes aad leaves lifelc.ug
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immunity. Only in 57 c¢. c¢oses there roosnia »ol oiive ronid
such as cavitics, solitary coceidisidonyed s, <. bEren. . :
scar regions, loculizced wroonchiccinscs, ool o lo L -

ously in 35% cf casecs, coccidioicdowmrecons ealy i

nodes. The pulmonary remnant crviily C.oscs Lo 23 1, .- -

N o~

domly. In less taan 0.3 ol cao:s welozciant "o ... .
of the primary infection icods vo corgon disce. 2020 . .
course of the progressive croaulonitous Jorm i. .3 Lot

view always has an uafavorable progasocis; 1o no-oin 2
amounts to 60%, even when interveaings renissions occe

coccidioidal meningites usually eands i. death.

3

- v
11an : E
Wie e.l

Transier from man to man .3 never becn cbservaed, ac-
cordingly, there is no basis for isolating patients.

Differential Diagnosis

For differential diagnostic purposes it is nccessar
to corsider other pneumomycoses in their acute and dissconi-
nated stages, such as the septicalliy progressing Candida-
or Aspergillus-~infection oi the lungs which was described
previously by Wollheim and Braun“4 in the Gerran literaturec.

First of all, in the various parts of North, Central
and South America the partly endemically occurring histo-
plasmosis and blastomycosis must be considered.

Finally a progressive cryptococcous infection of the
lungs, an actinomycosis and its closely related nocardiosis
as well as the rare sporotrichosis- or nucormycosis~diseasc
of the lungs must also be mentioned.

Further parallels are obvious roentgcaologically wita
the various forms of tuberculosis.43 Thus a tuberculosis
early infiltration resenbles the primary pncunonia of cocci-
dioidomycocis. The latter progresses, however, more benign-
ly even when small primary cavities occur, for which our
second patient serves as an impressiveexazplie. In both di-
seases a pleurzl effusion or anm empyema can occur, which in
coccidioidomycocis in 2% of cases follows transpleural rup-
ture of a peripheral.y located residual cavity.

Multiple pulmonary infiltrations can simulate an ex-
tended tuberculosis a&s well as a metastatic lung disease,

An isolated coccidioidomyco:za can resemble a peorirtlcr-
al bronchogenic carcinoma, Tae solitary pulmonary resicuai
focus, hLowever, tends to abscess and is usually surrounded
by nearby granulomatous satellites.

—7-




Wein=walled pulnonary reoidunl cavities are in coccei-
giolzzl discasce eventually surrcunded by infiltrations,
walchh nercist s rennants of the prizary pneumonia and are
not usuxlly causid Dy broncrogenic reinfection i{rom the cave
ity itself. This picture must be cdiff{erenticted frcm bron-
ciilol pnecunonia by grafted virus-~ or bactcoiz-secondory in-
iection,

Military pulmonary lesions of a disserminatel chy...u-
idciaycocis cannot be conclusively distinguiched £oom a idlai-
tary tuberculosis.

Gy
SALGDAYY

In two cases, os a result of a laboratory infection,

pulmonary coccidioidomycocis occurred. Tae diagrosis wos
onfiried by intracutciacous coccidioidin -reactica and Dy
the counlemosnt fixation test ou vell ©s by microsconic wnd
culitural dcemonstration of tihie germ., The course of tue 1ii-
ness uas in both cases rclatively mild, the pulmcanry inlile
trotions receded under nonspecific therapy withir scveral
vieeks. In progressive granulomatous coccidioidomycocis
treatucnat with Amphotericin=B should LSe considered.
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